Effect of transtympanic betamethasone delivery to the inner ear.
To investigate the effect of transtympanic betamethasone administration on hearing function with histologic correlation, rats were divided into three transtympanic treatment groups: isotonic saline (group I, n = 10), gentamicin (group II, n = 10) and betamethasone (group III, n = 10). Distortion product otoacoustic emission thresholds were compared on day 10. Also histological effects on cellular apoptosis in both the inner and outer hair cells in organ of Corti and spiral ganglion neurons were evaluated. Distortion product otoacoustic emission thresholds were comparable (p > 0.05) between group I and group III in all measurements. Distortion product otoacoustic emission thresholds of group II were significantly elevated in all measurements when compared with group I (p < 0.05) and group III (p < 0.05). In the Terminal deoxynucleotidyl transferase dUTP Nick End Labelling (TUNEL), Caspase-3, Caspase-8 and Caspase-9 staining method the amount of apoptotic cells in group II were significantly elevated in all measurements compared with group I (p < 0.05). In the TUNEL staining method the amount of apoptotic cells in Group III were significantly elevated compared with group I in both the organ of Corti and spiral ganglion neurons (p < 0.05). The overall histological results revealed that the severity of cellular apoptosis caused by betamethasone was somewhere between isotonic saline and gentamicin. Transtympanic betamethasone does not affect inner ear function as measured by distortion product otoacoustic emission responses, but some increase in cellular apoptosis in the organ of Corti and spiral ganglion neurons was observed. These findings suggest that transtympanic betamethasone may have mild ototoxic effects. Further studies are needed to obtain precise results for transtympanic application of betamethasone.